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EkccoioiHbiM Haywo-MccncAOBaicjibCKHM HHCTHTyr no KpcfuicHKK) 
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154) yCTPORCTBO JU1H PEMOHTA OECAAHWX KOJIOHH 



xeciKMM KOHyopyaHCOH u yciaHOBACHHufi T 
ujtshtc Mcm'yaoiiOM h KOHycoM-nyaHCOHOMv:^: 
npOAOJUkBO. rotpjwpoaaHHUM .njiacn»ipfc r : 
HcaocTaiKOM Wbccthoto ycrpoficTBa . aana-^ V. 
cica to, <no kcctkhm KOHyc-nyaHcon'npcABa-^^ 
pKToibHoro paaxiKpoma npoflonw<^ro<t>pMpow-;^/. 
koto miacTwpa Bf4naimcM c rAajucofi 6oKOBoft;^v 
noBcpxHocTtw. Tmcoh KOHyc npM paauHpcKHM" 
.biuamh nnacTwp* cooaaer o6parHbiM ncpcni6 
MCTajuia. B paynsTate xaxnafl H3 biuakh o6- 

pljyCT ABOHKbf? HeAOXHMM AJiaCTblpa K KOJJOH- . 

hc. ApyrMM HCAOCTancoM ycTpoHCiaa aBJUCCTW^j; 
Boww^omVsaknMHMBaHMa KOHya-nya^Ka| 
b oGcajxaofi ^cattOHHC K>3a HC3HawrwwioA? 

- -j*. • 44.,. • ' V^flf 

HMIXM MCa^^AIOMCTpaMH.. 

UenWfioodiwj^ 

K3 VCTBa % ^W)^H!nOBbIIllCHHC ^ HaACWJO^J 

cro nyiCM BCKJOtwcfUia 3aicnHHHBaHKA 
MOHTHpycMOfl kojiohhc *0Hyca-nya^H£? 

una pei*Hn*f^ 

nonyw uiTaHry c'ynopoM, 4>opMMpyioii#»^yn-. 
pyryw nwioaicy, acecTKMM Konyc-nyiHcoM ! f 
ycTaKOBJicHHUH Ha umHrc Mc^y ynopoM^ 



HjoCpcrbflic *.oi«oaiica k ycrpoHcraaM, npn- 

MCHHCMblM npH yCT3HOBKG HpOflOnbHO- rO<J)pHpO- 

BaiSttix nnacTHpcii ro MCTaJwirKCxax Tpy6 

B 06caAHMxlK0A0«HaX HC<}lTJDtt« f raDOBMX H 
BOAaHUX' CKB3XHH . C HCAblO BOCCiaHOBilCHHa 
ITpMCTKWOCTH" CTCHOK KOAOKH. 

H3BCCIHO yCTpOMCTBO AAA yCT2H0BKM MCTaJl- 

ajtkckkx nAacrupcH, co-vpacamcc maoahckkwh 
xHAxocTbX) ostociwQQA if cocyA, citycicacMuft 
k Mccry noBpcrocKHJi koaohhw Ha ipoce. Ha 

DOBCpXHOCTH GaAAOHa CACUHaJIbHUMH 3aXHMa- 
MH KpCAHTCJI MCTaAAMTCCKHH nX^pBpOBaHHUH 

anacTup&: BnyTpH xnacnrmoro cocyAa B;Wfl- '■ 

KOCT^ nOMOUCH B3pWBH0H 3ap«A C 3ACKTp(V 

AaTOHaTopOMl PacuuipcHKc nnacmp* b kojwh- 
hc ocymccTBAacTcal npH sopbisc vpnmHXY^g^ 
Ochobhmm HcnocrarKOM aroro ycTpOHcraa *b- 

ARCTCS . TpyHHOCTb ACK^IOICCHMA paBHOMCpMOTO 

pacniHpcHHA • nnacTWpH no Bccii uahhc 

HaH6oAcc^6AK3KHM no TexJorcecKofi ^ cynmoc- ^ 20 
th n nocivmitMOMy pcayjifcrafy k npcAiaracMO- ^ 

My KBJJHCTCH yCTpOMCTBO AA* pCMOHTa o6c*S\- 

HMX KOAOiiH, coAcpotcamcc noAyfo unaHry c 
ynopoM, 4>opMMpywajyio ynpyryio roAOBicy. 
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KOHycoM-nyancoHOM npono^KO-r^pHpoDaKHMft b npouco: pacumpCK,, enanM » 

unaLp, KO„yoayaHco„ a-nonHCH c npoao,*. y^oOK KOHyca. » KOTopo »J ™ ^"J «^» 



^ V-^^ i:V KiAawK y 6oJibiuoro ocHoaaHmiTKOHyca^yaH^ ^ npHBOflKVK? bodhhkhobciikio ; BHcKOHia^oro 
%^rM^^tT^ntr 35-40° ^^^^€^^HpeHHH^nai^ ^ciMp^S^^nia^ 
Hg- ■ >^:"Ha^Mr?' 1 ii3o6pa*eno" ycTponcrBo; bj Tpaiic-^fo^noBopoTa : o6pa 3 yiowcH KaMaBOK^Ha.35^^ 

^ - r ' -.>o6a«UaOM tpy6bi 8 ;.ocywecTBm! ^ c fl ^^, 

ynp> i un v <J>6pMHpyK>meM ronoBKOHj 1 ~" 
W SKcncpHMCHianbHo:; yaaHOBncHO ^.mto; >™^:&^: 
noWi'bepbyioWH* KaHaBoiq? •KOHyca.nyaH.i'.^ 
coHa 2* r 3HaqHTcnbKO BJIMHCr Ha KaqccTBO-paciiJH- .f;.; 
-pcHMH- luiacTwpg'H occboc yen/we npoxoxne^ 
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icpxHT,4>opMHpyfouiy» ynpyryw^ronoBKyvU 
: Kc^HH: KOHyc-iiyaHCOH 2/ H , nonyio|umHry 3. 
"CrtycicacTca '- ycrpoftcr bo b ' ck b ajKHHy 1 ,Kji m eci y .. 
HapyuicHHR Konoiniw na Hacoaio-KOMnpeccop- 
Hbix wih eypHJiMiwx T P y6ax 4 BMcae^V MCTan 

JlMMCCKHM fUiaCTbipCM 5, KOTOpWM OAIIHM . KOH- 

iiom onHpacrcfl ua KOHyc-nyaucoH 2, a ot occ- 
Boro ncpcMcmciiMH bpc P x yaeprcHBaeTca yno- 

pOM 6. ;-; v- 

sr Kccikhm Koiiyc-nyaHcoH 2 npcncraBJiBCT co- 
6oh yccMCHHbifl KOiiyc (<Ju.r. 6), Ha^eoKoaon 

; noBcpxHocTH Koioporo bu^^ 35^i^^SSi^ 

r^ ynm HaioioHa oGpaiyrouicH f KWaBok' 7, - pern* niiacmp. KOHycoM-nya„^^ 

cocraBABKMUitH 9-12°. yB^Baerc* ro 35— 30 yB^BaexcH no ^ 

40* y oonMucro oa.oBaHH, Konyca. Pasxyc Mcrpy KOHyca «a 6-7 mm b 146 a 8 ; 9mm 

KanaBOK nepcMCHHuii. y Mcauicro ocH0Banwi o6ca^x xpyoax. 3to no3Bon,ci 

ycyBumm nrnciup*.* WyscnH^acTCH. V ^^^noBUCHib naii^oab.HX paobna. Odh 



hhh KOKyca-nyaHCOiia. Yron nbn^cMa o6pa3yio.:v 
men mchcc 35° He ixacr mjih oaer HCiHaMHTCJib; ^ 
hoc yBCJiHMeHHc npoxoflHoro flHaMCTpa.nnacTbi- 
pH a yron- nozaeMa oCpaiywiucM Oo^ce. 40 : .; 

BCflCT K DHaWTCJlbHOMy yBCJIKMCHMH) HC06X0flM- i: 
MblX OCCBMX yCHJIHH W1H HpOXO)WlCHMfl KOHyca- 

nyaiicoHa h yxyAiucHHio KaMCCTBa paciuHpcHHfl. 



HanpHMepV nnn .KOio'ca-nyaHCOHa, npHMCHHCMO- 
ro ahh pCMOHra. 146 mm o6caj^xVKpnoHii,;- : 
pajwyc KanaBOK y "MCHbuicro\ocH6BaHMHj(4>MrJ) 
cocraanHCT 1! mm. b cpcnHCM cctchhh V (4> Hr - 4 ) 
16 mm. y ooiibiiitro ocHoaaHHH KOHyca 
' 28 mm (*Hr. 5). . , ' 
YcrattOBKa nnaciwps b kojiokhc oocajuuax 
Tpy6 ocymccTBJiBCTCH.nyitM npoiHmBafoifl ie- 
pc3 Hero xecTKoro KOHyca-nyaHcoHa 2 *• <t>op- 
MMpyioiucH ronoBKH 1 (<})Hn 2). 

B.naiane, b 6c3onopHOM .(4>ar. 3) H. laciw* 
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paciiiMpcHHM nnacrwpH rnajucHM KOHycoM c* 
yrnoM noffbCMa o6pa3ywmeH b 9-12°, icax 
3io,npHHjnq b npoTOTHnc, npoxormoH AHaMcip 
cooiBCTCTBycT juiaMCTpy KOHyca-nyaHcora. 
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<I>OpMyJia H306pCTCHMH 
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YcTpOMCTBO pCMOHTa oocaimbix KonoMH. 

coflcp^mcc nonyio umHry c ynopoM, <Jkjpmh- 
pywmyio ynpyryw ronoBicy, xcctkhm Konyc- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 
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a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of. casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9M2° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
fiirrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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